We give the explicite form of the BRST charge Q for the algebra W 4 = WA 3 in the basis where the spin-3 and the spin-4 field are primary as well as for a basis where the algebra closes quadratically.
For the construction of W-strings [1] , especially its physical states, it is important to know the cohomology of the BRST charge [2, 3, 4, 5, 6, 7, 8, 9] . Unfortunately, for the W-strings based on the algebras W n = WA n−1 only the one for the simplest algebra, the Zamolodchikokv W 3 -algebra [10] has been constructed previously [11] . Since so far there is no simplifying ansatz of the terms appearing in Qfor a given (general) W-algebra 1 , we constructed the BRST charge for the W 4 -algebra by taking into account all possible terms of even parity (where the matter field W 3 and the ghost fields c 3 and b 3 have parity odd, all other fields have parity even) and determining the coefficients by demanding that Q is nilpotent. However, contrary to the case of the W 3 -algebra, one has to be careful about two points:
We have the freedom of redefining the spin-4 field W 4 (that is usually taken to be quasi-primary) by transforming W 4 → W 4 + κ Λ, Λ being the spin-4 quasi-primary T T − 3/10 T ′′ (all products of fields are considered to be normal ordered in the standard way whenever necessary). There are two obvious choices: Either W 4 is such that the algebra closes quadratically or else W 4 is taken to be primary, leading also to cubic terms (in the Virasoro operator T ) in the algebra. Whereas in the latter case the operator product expansions (OPEs) (and therefore the commutators) are unique (apart from a sign-ambiguity due to the transformation W 4 → −W 4 , there exist two (equivalent) possibilities for the algebra that closes quadratically. The structure constants of W 4 can be found in refs. [13, 14] .
To the matter part (T, W 3 , W 4 ) we have to introduce ghost and anti-ghost fields ({c 2 , b 2 }, {c 3 , b 3 }, {c 4 , b 4 }), obeying the OPEs
and the BRST charge will be of the form
contributions containing anti-ghost fields b i
We introduced κ 1 and κ 2 to include different bases for the field W 4 .
However, the OPEs (1) do not fix the ghosts in a unique way. Indeed one might think of changing the ghost and anti-ghost fields by a "canonical transformation" to
where the functions f i and g i obbey the following rules:
1) they have ghost-number +1 or −1, respectively;
2) they have the right conformal dimension;
3) they have the correct parity; 4) the new ghostsc andb obbey exactly the same OPEs as (1).
These transformations are different from the change of basis of [8] , since they involve only the ghost sector and do not mix ghost and matter fields. In the W 3 -algebra one realizes very soon,
that there no such transformation exists. For W 4 , however, we can indeed perform such a change of basis by a 8-parameter transformation. The simplest one being
and leaving all other ghosts unchanged.
This special transformation would lead in Q to a term of the kind c 4 T ′′ and can therefore be absorbed into κ 2 , leaving seven free parameters (apart from κ 1 and κ 2 ) that should show up in Q, after having imposed that Q 2 = 0. This is indeed the case.
The Virasoro operator T gh for the ghost-sector is given in the form 
Of course, one could also set all seven parameters to different values (working with a different T gh if necessary), but the final result written in all open parameters is too complicated to be presented here.
In the table are given the various fields j n contributing to the BRST charge Q = dw j n (w) a n together with the coefficient a n both for the primary basis as well as for one of the bases in which the algebra closes quadratically and for that the structure constant (C 4 44 ) 2 is given by 54/5 (c + 47) 2 /((c + 22) (33 + 14 c)) . In both cases we took the algebra with the positive root for C 4 44 .
We did not try to find a transformation similar to the one proposed in [8] for W 3 , that splits Q into various anticommuting and nilpotent parts of different (c 2 , c 3 , c 4 )-ghost-number, but on the basis of the result presented here it should not be too difficult to obtain.
The calculations have been performed using the Mathematica package for computing OPEs by K. Thielemans [15] . I am grateful to M. Freeman for discussions.
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